Preparation, Biochemical Analysis, and Structure Determination of SET Domain Histone Methyltransferases.
In eukaryotes, several lysine residues on histone proteins are methylated. This posttranslational modification is linked to a myriad of nuclear-based transactions such as epigenetic inheritance of heterochromatin, regulation of gene expression, DNA damage repair, and DNA replication. The majority of the enzymes responsible for writing these marks onto chromatin belong to the SET domain family of histone lysine methyltransferases. Although they often share important structural features, including a conserved catalytic domain, SET domain enzymes use different mechanisms to achieve substrate recognition, mono-, di-, or trimethylate lysine residues and some require other proteins to achieve maximal methyltransferase activity. In this chapter, we summarize our efforts to purify, crystallize, and enzymatically characterize SET domain enzymes with a specific focus on the histone H3K27 monomethyltransferase ATXR5.